This was a cross-sectional followed by cohort type of study conducted among the pregnant mothers of second trimester in the rural areas of Rajshahi district. Initially 1800 pregnant mothers of second trimester were selected from 18 unions applying 2-stage random sampling. A total of 216 pregnant mothers with asymptomatic bacteriuria were paired among the rest of the healthy pregnant mothers (without bacteriuria) on the basis of age, gravida and economic status for cohort study to relate asymptomatic bacteriuria with the incidence of symptomatic bacteriuria, hypertensive disorders in pregnancy (HDP) and pre-term delivery. The matched paired pregnant mothers were followed monthly interval up to delivery. The prevalence of asymptomatic bacteriuria was 12% among the pregnant mothers in rural Rajshahi. E.Coli was the commonest causative agent of both asymptomatic and symptomatic bacteriuria. The results of this study suggest that asymptomatic bacteriuria were more prone to develop symptomatic bacteriuria, hypertensive disorders in pregnancy and pre-term delivery than that of the healthy mothers (without bacteriuria). Screening of bacteriuria in pregnancy and proper treatment must be considered as an essential part of antenatal care in this rural community.
Introduction
Urinary tract infection (UTI) is one of the most common diseases encountered in clinical practice today. Urinary tract infection is not only common but the range of clinical effect varies from asymptomatic bacteriuria to acute pyelonephritis 1 . Urinary tract infection is the common of all bacterial infections, affecting human beings throughout their life span especially in women 2 . Nearly 50% of all women develop symptoms of urinary tract infection at some stage during their life. Urinary tract infection account for more than 7 million visits to physicians and necessitate over 1 million hospital admissions in USA annually 2 .
The urinary tract undergoes profound physiological and anatomical changes during pregnancy facilitating the development of bacteriuria both symptomatic and asymptomatic in women 3 . Symptomatic bacteriuria is an iceberg of total bacteriuria. Pregnancy is a provocation for the asymptomatic to become symptomatic 4 . About 10% 0f those with asymptomatic bacteriuria develop symptomatic bacteriuria during pregnancy 5 . Incidence of bacteriuria during pregnancy is also very common in Bangladesh 3 . Begum (1992) 3 in her study found that 10% of pregnant women attended in antenatal clinic of Mymensingh Medical College had symptomatic urinary tract infection. In another study by Khatun et al. (1985) 6 revealed that 30% of clinically healthy pregnant women had asymptomatic bacteriuria. Symptomatic bacteriuria poses no problems because of easy in diagnosis and treatment due to its overt symptoms. But asymptomatic bacteriuria is difficult to diagnose and it is more common in pregnant women than non-pregnant women 6 . But asymptomatic bacteriuria especially important in pregnancy because 30-40% of untreated pregnant women with asymptomatic bacteriuria develop acute pyelonephritis at the late pregnancy 7, 8 . Also there is evidence that when there is no symptom, untreated bacteriuria in pregnancy may lead to less favorable pregnancy outcomes and complications like preterm delivery, low birth weight, pre-eclamptic toxemia and anemia of pregnancy 7, 9 . The present study was undertaken to estimate the prevalence of asymptomatic bacteriuria in pregnancy; its causative agents and their sensitivity pattern, and its consequences in pregnancy in the rural community.
Materials and Methods

Selection of participants and follow-up:
The study was conducted in the rural areas of Rajshahi district. The pregnant mothers of second trimester of this area were constituted the study population. The number of the study population was 10,400. A total of 1800 pregnant mothers of second trimester were screened to estimate the prevalence of asymptomatic bacteriuria and select the asymptomatic bacteriuric group and their controls for follow up. The total number of mothers for screening was estimated on the basis of total study population and probable proportion of attribute (asymptomatic bacteriuria) of the rural areas after applying design effect of 2. These 1,800 mothers were selected by 2 stage cluster sampling. In the first stage, 18 unions, 2 from each of 9 Upazillas, were selected by random sampling method. Then every subsequent house, starting from the house closest to the Union Parishad Office, with a mother of second trimester was chosen to complete the total number of 100 from each Union. The study was done in 2 phases. In first phase, the selected 1,800 pregnant mothers of second trimester were screened, either they have asymptomatic bacteriuria or not. Asymptomatic bacteriuria was defined as the presence of ≥10 5 /ml colonies of the same bacterial species in two consecutive midstream urine without any symptom of urinary tract infection. After identifying the asymptomatic bacteriuric and non bacteriuric (healthy) mothers, the study (asymptomatic bacteriuric mothers) and control (healthy) groups were selected on the basis of the inclusion and exclusion criteria for the follow up. Criteria for inclusion of the subjects (both groups) in this study were, as follows: had blood pressure within normal limit and made a pair, each from both the groups by individual matching on the basis of age (± 2 years), gravida (primigravida, multigravida and Grand multigravida) and economic status (rich, middle class and poor). Exclusion criteria of the pregnant mothers for both the groups were as follows: had superimposed hypertensive disorders or chronic hypertension or a history of renal, cardiovascular, metabolic and liver diseases. A total 216 asymptomatic bacteriuric mothers were selected as study group. Equal numbers of the healthy mothers were selected as the control group among the identified healthy mothers (without bacteriuria either symptomatic or asymptomatic) in this study for the follow up. There after both the groups, asymptomatic bacteriuric and healthy mothers, were followed up by monthly interval up to delivery. They were also visited on ad hoc basis, when needed. At each visit they were interviewed and examined thoroughly and had urine test done irrespective of their complaints for bacteriuria, toxemia of pregnancy and drugs taken by the mothers. Before selection as a study subject, informed written consent had taken from the every volunteer.
Specimen collection: On each visit, two consecutive midstream clean catch urine samples, one on the day of the visit and another on the next day of the visit, were collected in a sterile wide mouth test tube with aseptic precaution. The dip slide was immersed in the collected urine for few second. After that the excess urine was drained off from the slide by contact it with the wall of the urine test tube. The slide was then returned into dip slide container (outfit) and cap screwed tightly. The mothers were individually instructed about the technique for collecting clean voided midstream urine specimens. All the slides were sent to the laboratory and processed on the same day. Dip stick test for proteinuria was performed on the first day of specimen on each visit at the spot. All laboratory testing was performed in the pathology department of Rajshahi Medical College by medical laboratory technicians.
Laboratory techniques:
In the laboratory the immersed dip slides were incubated at 37 0 C for 24 hrs. The viable bacterial colony count was estimated by commercial supplied dip slide's charts. Colony counts equal to or more than 10 5 /ml was considered as significant growth. Pure growths were identified and sub-cultured in an appropriate media. Then identification (biochemical) test was done for the species and sensitivity test was carried and using traditional stroke method. For the test of proteinuria, the end of the reagent strip was dipped in the fresh urine for approximately 1 second and shaken off by tapping the strip on the side of the container. After 30 to 60 seconds the test strip was compared with the color scale. Color range from yellow for "negative" and through yellow-green and green blue for "positive". The laboratory technicians were supervised by an assistant professor of the department, who was one of the co-investigators of the study.
Data analysis: Data were analyzed by computer using SPSS for windows. The prevalence of asymptomatic bacteriuria was calculated by dividing the total number of cultures with evidence of asymptomatic bacteriuria by the total number of pregnant mothers screened for selection of the follow up groups. Associations between variables were conducted applying Chi-square test. Relative risks of pregnant mothers with asymptomatic bacteriuria to develop symptomatic bacteriuria, hypertensive disorder in pregnancy (HDP) and premature delivery, with 95% confidence interval were measured.
Results
Of the 1,800 pregnant mothers screened in this study, 216 (12%) had asymptomatic bacteriuria. The commonest organism causing bacteriuria both asymptomatic and symptomatic was Escherichia coli. The prevalence of different types of causative organism in both types of bacteriuria was more or less same ( Table 1) . The sensitivity pattern of the isolated organisms revealed that all were sensitive to ciprofloxacin at very high percentage (Table II) .
Tetracycline, nitrofurantoin, cephalexin and nalidixic acid were moderately sensitive to all the isolates ranging 42 to 78% with exception of tetracycline to Proteus and cephalexin to Klebsiella. The isolated organisms showed higher resistance to commonly used and comparatively old drugs namely amoxycillin and co-trimoxazole. The mothers with persistent asymptomatic bacteriuria during their pregnancy had more than three times risk (RR = 3.8 with 95% confidence interval 1.82-6.53) to develop symptomatic bacteriuria than that of the healthy (without asymptomatic bacteriuria) mothers. Other adverse outcomes of persistent asymptomatic bacteriuria during pregnancy were HDP and premature delivery. But after excluding the HDP cases and their pair from analysis, premature delivery was not identified significantly as an adverse out come of asymptomatic bacteriuria during pregnancy (Table III) .
Out of 62 pregnant mothers having HDP, 34 (54%) delivered premature babies. But it was much lower (2.0.8%) (p=0.000) among the mothers without HDP. The relative risk of premature delivery among the pregnant mothers having HDP was 2.64 (95% CI 1.93-3.60) than those mothers without HDP (Table  IV) . 
Discussion
Urinary tract infections are remarkably common in women. Some 20% women in the age range 20-65 years suffer from at least one attack per year, 50% develop a urinary tract infections within their life time 10 . Not surprisingly infections of the urinary tract are the most common bacterial infections encountered during pregnancy. These can be both symptomatic and asymptomatic. Ten percent of pregnant women attended in an antenatal clinic had symptomatic urinary tract infections 4 . In another study by Khatun et al. (1985) 6 , it was found that 30% of clinically healthy pregnant women had asymptomatic bacteriuria. Findings of the present community based study indicate that the bacteriuria in pregnancy both symptomatic and asymptomatic is also a major health problem in rural Rajshahi. Like the other studies 10, 13 , the findings of the study also indicate that ciprofloxacin is highly effective to the urinary pathogens. It may be due to less use of Ciprofloxacin in the rural community since it is comparatively a newer introduction and also costly.
Rahman et al. 11 in 1990 in their study observed that urinary pathogens at very high percentage ranging 75 to 100% were sensitive to cephalexin, nitrofurantoin and nalidixic and ranging from 50 to 100% were sensitive to co-trimoxazole in non diabetic patients. The findings of this study did not consistent with the findings of Rahman et al. This fact indicates that urinary pathogens became resistant day by day to the commonly used antibiotics in our country. This may be due to wide spread and indiscriminate use of the drugs.
There are many studies 10, [14] [15] [16] that link so many pregnancy complications like hypertensive disorders in pregnancy, low birth weight, premature with symptomatic bacteriuria. More over, for the last two decades, asymptomatic bacteriuria has also been identified as a risk factor of similar pregnancy complications 10 . The results of the present study also agree with these findings.
The association between asymptomatic bacteriuria and pregnancy complication especially prematurity is out of question, it is now established fact [7] [8] [9] . But the mechanism is not well defined to the researchers. Several investigators have observed a high incidence of pyelonephrities in bacteriuric pregnant mothers 7, 8 . It is convincing that the effect of urinary tract infection on premature labor could be indirectly mediated by antenatal maternal HDP. It is also plausible that urinary tract infection affects premature labor directly, through the development of ammonities. It has been previously suggested that bacterial infection of the amniotic fluid is a risk factor for premature delivery 17, 18 . Another hypothesis contends that bacterial enzymes such as collagenase may weaken the fetal membranes and predispose them to premature rupture 19 . The results of the present study support the first one, because the association between asymptomatic bacteriuria and premature labor became insignificant when the mothers with HDP and their pairs were excluded from the analysis.
In conclusion, persistent asymptomatic bacteriuria in pregnancy causes different types of serious complications like pyelonephritis, HDP, low birth weight, premature labor, anemia etc, which are the leading causes of high maternal and infant morbidity and mortality in Bangladesh [20] [21] [22] [23] [24] . The unwanted sufferings of the pregnant mothers and their offspring could easily be prevented by early screening and treatment of asymptomatic bacteriuria in pregnancy. Screening of bacteriuria in pregnancy must be considered as an essential part of antenatal care.
